The effect of ascorbic acid (50 and 100 ppm), benzyl adenine (50 and 100 ppm) and paclobutrazol (25 and 50 ppm) foliar application on growth, yield and some physiological parameters of sesame (Sesamum indicum var. Shandawil 3) plants were determined. All treatments caused a great improvement in growth parameters (shoot height, root lengths and number of leaves as well as fresh and dry weights of shoots and roots) of the developed plants. Paclobutrazol was more effective than other treatments in enhancing chlorophyll contents and carotenoid content. The results also showed that nearly all of the treatments tended to increase total soluble carbohydrates and protein contents in sesame plants. The changes in proteolytic, amylolytic and lipolytic activities were also recorded. This was associated by improving yield quality and the nutritional value of the seeds. The effect of paclobutrazol was superior to that of ascorbic acid, benzyl adenine on increasing yield components. The percentage of the highest lipid was recorded by 50 ppm of ascorbic acid, whereas the highest carbohydrates and proteins of the yielded seeds were observed with plants treated with 100 ppm benzyl adenine.
Introduction
Sesame (Sesamum indicum L.) is one of the most ancient oilseed crops used by man and is cultivated extensively from tropical to temperate regions of the world (Weiss 1971) . Sesame is one of the most important oilseed crops worldwide, uses as a traditional health food. Sesame seeds are used in the making of tahini (sesame butter) and halva, and for the preparation of rolls, crackers, cakes and pastry products in commercial bakeries (Nzikou et al. 2009 ). Shalaby et al. (2005) clearly indicated that plant growth retardants significantly affected growth parameters of sesame plants (Sesamum indicum). It could be seen that foliar application with 20 mg/L uniconazole caused significant stimulatory effect on plant height, number of branches, leaves and capsules/plant, dry weight of stem + branches, leaves and capsules/plant compared with control. Also, revealed that treatment with uniconazole (20 and 30 mg/L.) to sesame plants caused significant effect on sesame leaves photosynthetic pigments content. Foliar application with 20 mg/L. uniconazole caused significant stimulatory effect on photosynthetic pigment contents compared with control and 30 mg/L. uniconazole. Growth regulators and vitamins are known to affect plant growth through primary and secondary metabolism (Ewais et al. 2003 and Reda et al. 2007 ). Rafique et al. (2011) showed the best results on seedling growth, fresh and dry matter production of pumpkin seedlings due to 30 Therefore, the aim of this study was auggested to increase Sesamum indicum productivity and promote beneficial effects on growth by the application of ascorbic acid (Asc), benzyl adenine (BA) and paclobutrazol (Pac).
Materials and Methods
Seeds of sesame "Sesamum indicum" (Shandawil 3) was obtained from Agricultural Research Centre, Ministry of Agriculture, Giza, Egypt. Uniform sesame seeds were planted in natural loamy soil conditions in Botanical garden, Botany and Microbiology Dept., Fac. of Sci., Al-Azhar Univ., Nasr City, Cairo, Egypt, in a plot (4 m width and 15 m. length) containing 7 groups representing the following treatments: Ascorbic acid at 50 ppm and 100 ppm were applied to the 2 nd and 3 rd groups, respectively; benzyl adenine at 50ppm and 100ppm were applied to the 4 th and 5 th groups, respectively. The 6 th and 7 th groups were treated with paclobutrazol at 25 and 50ppm, respectively. The first group was left aside untreated serving as control. The seeds were sown on one side of the ridge, with 20 cm apart between the hills. The developed plants were irrigated whenever required. Concentrations of the used plant growth regulators and vitamin C were chosen according to a preliminary experiment in which they caused a maximum germination percentage. The plants were sprayed twice with the above mentioned treatments, the first and second was added at 33 and 65 days of plant age respectively. The plant samples were collected for analysis when the plants were 40 (Stage I) and 72 (Stage II) days old. At the end of the growth season, analysis of the seeds yielded from the different treatments and the control were done. Chlorophylls contents of were estimated using the method of Vernon and Selly (1966) . Carotenoids contents of were estimated according to Lichtentahler (1981) . soluble carbohydrates were measured according to the method of Umbriet et al. (1969) . Contents of soluble proteins were estimated according to the methods of lowery et al. (1951) . Activities of amylases were determined using the method of Afifi et al. (1986) . Proteases activities were estimated using the method of Ong and Guacher (1972) . Lipase activities were determined by method of Elwan et al. (1976) .Total lipids were determined by using a soxhlet apparatus according to Guenther (1972) . Statistical analysis of the obtained results were done using (L.S.D.) according to Snedecor and Cochran (1982) .
Results and Discussion

Growth parameters
The obtained results (Tables 1 ) revealed that application of ascorbic acid or benzyl adenine at 50 and 100 ppm and paclobutrazol at 25 and 50 ppm showed significant improvement effects on growth parameters of sesame plants in most cases. These effects were clear with the resulted induced increases in shoot heights and root lengths and number of leaves/plant. Benzyl adenine was more effective than other treatments in enhancing shoot lengths during the two stages. These findings are in accordance with Ibrahim et al. (2010) who found that foliar application of benzyl adenine (BA) at (50, 100 and 150 ppm) were significantly affected on croton plant height and number of branches. This may be as a result of its role in the regulation of many aspects of growth and differentiation including cell division, apical dominance, nutrient mobilization, chloroplast development, senescence and flowering (Binns 1994, and Hare et al. 1997 ). ) found that foliar application of benzyl adenine (BA) at 50, 100 and 150 ppm were significantly affected on croton plant height, number of branches and leaves/plant, root length, leaf area and fresh and dry weights of stem, leaves and roots.
2-Photosynthetic Pigments:
The contents of chlorophyll a; b; total chlorophyll (a+ b) and carotenoids of sesame plants (Table 3) showed, consistent and gradual decreases in response to various treatments applied of Asc and BA at all doses. The obtained results agree with those observed by a number of investigators for example, El-Maadawy et al. (2006) who observed that the lowest BA concentration (50 ppm) caused a decrease in the total chlorophyll content of Calendula afficinalis L. plants compared with that of untreated plants. On the contrary, the obtained results showed that Paclobutrazol at 25 ppm was more effective than other treatments in enhancing chlorophyll contents and carotenoid content at stage II while, at stage I it was found that Paclobutrazol at 50 ppm was more effective. The obtained results agree with those observed by Hamza et al. 2007 who recorded that treating plants of Pelargonium zonale with paclobutrazol significantly increased the total chlorophyll content when compared with the untreated control plants.
3-. Soluble Carbohydrates:
Results of the present work (Table 4) 
4-Soluble Proteins:
In the present study, it was found ( Table 5) 
5-Enzymes Activities:
The obtained data (Table 6) indicated that both applied doses of ascorbic acid (Asc), benzyl adenine (BA) and paclobutrazol (Pac), significant increased the activities of proteases at stage I of plant growth. The same results appeared at stage II with only Asc. The most proteases activities were recorded by Pac at 25 ppm (stage I), Asc 100 ppm at stage II. The stimulating effect of ascorbic acid on protease activity, obtained in the present study, are harmony with those observed by Rafique et al.(2011) who found that protease activity was higher in pumpkin seedling from seeds treated with 15mgL -1 Asc.
Concerning the activities of amylases, results in table (6) indicated that foliar application of Asc, BA and Pac caused, with one exception case, significant increases at stage II. In this respect, Husein (1993) showed that the activities of amylases in Datura plants were significantly increased as a result of treatments with benzyl adenine. The exceptional case was represented by significant decreased in the activity of amylase at stage II in response to BA at 100 ppm.
Results in table (6) It was also observed ( Table 6 ) that 100 ppm of BA at both stages of growth and 50 and 100 ppm of Asc at stage II caused significant increases in the lipolitic activities of sesame plants. In this regard, Dowiadar et al. (1996) working on Raphanus sativus plants, reported that the increase in the activity of all hydrolytic enzyme and β amylases were run parallel to the increase in soluble sugars. In the contrary, the obtained results showed that BA and Pac at 50 ppm during stages I& II; 50 and 100 ppm Asc at stage I and 25 ppm Pac at stage II caused significant decreases of these activities.
6-Yield components and nutritional value of the yielded seeds:
Results recorded in table (7) The obtained results (Table 8) showed that Asc, BA and Pac significantly increased carbohydrates contents and total lipids of the yielded seeds for most cases.
It was also observed that applied Asc (50 ppm) and BA (100 ppm) tended to significant increases in proteins contents of the yielded seeds. The increases in the contents of total lipid % of the seeds yield were shown to be the following order: Asc> Pac > BA. In this regard, Vasudevan et al. (1996) reported that spraying three sunflower cultivars with cytokinin produced the highest seed oil content. Talaat and Youssef (1998) showed that oil in seeds of rosella plants were significantly increased as a result of BA application, especially at 40 mg/L. Abed (2001) observed that BA significantly increased oil and protein % in seeds of cotton plants. Ibrahim et al. (2001) found that treatment of sunflower plants with kinetin 50 ppm gave a significant increase in crude fat %, respectively. Yousif et al. (2012) observed that0.5 g l -1 sucrose plus 150g l -1 ascorbic acid increased fresh and dry weight, and total carbohydrates contents in snapdragon cut spike flowers.
In conclusion, from the bulk of data obtained in the present investigation, it can be recommended that foliar applications of ascorbic acid, benzyl adenine and paclobutrazol had a beneficial effect on growth and chemical constituents and caused high yield quality of sesame plants. 
